The scientific understanding of climate change is firmly established; it is occurring, it is primarily due to human activities, and it poses potentially serious risks to human and natural systems. Nevertheless, public understanding of this phenomenon varies widely among farmers and the public, the two-target audience of this paper. This paper introduces two research questions: (1) How climate change is perceived by public-farmers' nexus; and (2) How perception and populism (as a thin-ideology moved by social forces) interact? In order to address both questions, we review insights from different sources (literature, research projects, and public opinion services) over the last 10 years. The results proved how public experience of climate change is interdependent with the belief that climate change is happening. What is also notable is that the greater the years of farmers' farming experiences, the greater the percentage rate of their climate change awareness. Differences among farmers and public perceptions were also noted. Uncertainty, coupled with skepticism, the media, and political will, are common findings when asking to farmers and the public for the main weaknesses in adaptation to climate change. However, scientific consensus, meteorological data, barriers to adaptation, and the role of technology are subjects in which both differ.
Introduction
Global climate change is altering our relationship with the environment, modifying relatively stable climate factors and making them uncertain, unpredictable and threatening [1] [2] [3] . Changes in land use and an increasing demand for water resources have affected the capacity of ecosystems to sustain food production, ensure freshwater resources supply, provide ecosystem services and promote rural multifunctionality [4] . Ensuring food production does not just depend on increasing water efficiency, promoting crops that are more climate resilient or reducing land-use competition for urbanization. Changes in climate (precipitation, temperature, radiation, evaporation, wind) also bring major shifts in food supply [5] . The Intergovernmental Panel on Climate Change (IPCC) conducts both the Special Report on Emission Scenarios (SRES), focused on greenhouse gas emissions projections, and Representative Concentration Pathways (RCPs), a consistent set of socioeconomic, technology, and biophysical assumptions. According to them, by the 2050s climate change will increase the risk of simultaneous crop failures (including corn, rice, vegetables and legumes) if irrigation systems are not duly adapted to water stress situations [6] . A changing climate could have both positive and negative effects on crops and agriculture systems. Dinesh et al. [7] identify three major challenges to be addressed support or refuse scientific statements on climate change (see Figure 1 ) [32] . This idea is included in the analysis of cognitive bias and judgement heuristics conducted by Dunn et al. [33] , in which both factors are considered key issues when influencing individuals. One such bias to be applied on farmers and public profiles is the "optimistic bias" or "unrealistic optimism" in which people tend to perceive their own risk of being affected by a particular threat (any type of climate change impact) to be smaller than the average risk supported by the community. Main political, meteorological, and social and media issues about climate change perception. Source: Meteorological events were selected according to three criteria: diversity (different typology of events), relevance (included in IPCC reports), and social recognition (disseminated by the media). Newspapers and webpage consultation (www.noaa.gov, www.climate.gov, www.climatecentral.org, www.wri.org, www.climateanalytics.org, www.politifact.com). Note: COP means (Conference of the Parties) and it is the supreme body of the United Nations Framework Convention on Climate Change (UNFCCC). It holds its sessions every year in order to take decisions that are necessary to ensure the effectiveness of adaptation policies implementation. During COP24, taking place in Poland on December 2018, the main objective will be to adopt a decision ensuring full implementation of the Paris Agreement in order to give the Paris Agreement a realistic shape by setting out a path that each country will decide to follow in terms of intensifying its climate protection efforts. Three key topics will be addressed: (1) technology (presenting climate-friendly modern solutions); (2) human (emphasizing the need to lead change together with people through the solidarity and fair Figure 1 . Main political, meteorological, and social and media issues about climate change perception. Source: Meteorological events were selected according to three criteria: diversity (different typology of events), relevance (included in IPCC reports), and social recognition (disseminated by the media). Newspapers and webpage consultation (www.noaa.gov, www.climate.gov, www.climatecentral.org, www.wri.org, www.climateanalytics.org, www.politifact.com). Note: COP means (Conference of the Parties) and it is the supreme body of the United Nations Framework Convention on Climate Change (UNFCCC). It holds its sessions every year in order to take decisions that are necessary to ensure the effectiveness of adaptation policies implementation. During COP24, taking place in Poland on December 2018, the main objective will be to adopt a decision ensuring full implementation of the Paris Agreement in order to give the Paris Agreement a realistic shape by setting out a path that each country will decide to follow in terms of intensifying its climate protection efforts. Three key topics will be addressed: (1) technology (presenting climate-friendly modern solutions); (2) human (emphasizing the need to lead change together with people through the solidarity and fair transformation of regions and industrial sectors); and (3) nature (including multifunctional and sustainable land management and support for a synergic view of the three United Nations key conventions: on climate, on biodiversity and on desertification.).
Materials and Methods
According to Hulme et al. [41] , confronted discourses, perceptions and attitudes about climate change can be mapped and analyzed based on complementary sources. Discussions in the media, advances in scientific journals, political speeches and international negotiations, or public responses and social attitudes after an extreme event associated with climate change can provide useful information and specific details on how climate change is motivating a debate that surpasses the geographic context and the scientific and technical focus [42] . In line with this argument, the review process for this study included different sources: (1) literature to address farmers' perception, (2) public opinion surveys (Eurobarometer) to deepen on social attitudes, and (3) EU research projects to complement both previous sources.
Literature
The analysis of the literature has been focused in two main databases: Web of Science and Scopus. Both databases were selected due to their availability as the most current, powerful, comprehensive and widely used search engines for peer-reviewed literature [43] . In each database, search processes included the use of OR operator for technical aspects (impacts, barriers, scenarios) and the use of AND operator for social terms (attitudes, beliefs, perception). Both operators have been fixed as part of the title of the paper. In order to identify relevant literature, we used the following search terms to ensure a complex search string focused on the combination of technical and social components related to public and farmers' perception, attitudes and beliefs about climate change from 2008 to 2017, limited to European context. Search items have been applied on "title" search topic more than in "subject" search topic when using databases. Specific keywords are used and combined as follows (*represents a search engine wild card):
Technical terms: climate change, scenario*, projection*, impact*, barrier*, adapt* Social terms: percept*, attitude*, belief*, populism, scept*, support*, denial*, benefi*, particip*, polic*, soci* farm*, agric*, irrigat*, stakeholder* Returned papers were considered based on the inclusion criteria at three successive levels: title, abstract and full-text. On each level, the achievement of the content analysis to each or more than one criterion was examined (Table 1) . Papers clearly focused on climate change perceptions, attitudes and positive or negative adaptation attitudes issues, and those including transversal analysis from social sciences such as Geography, Political Science, Economics and Sociology, to physical and life sciences such as Agriculture, Hydrology, Earth and Environmental Sciences, have been selected. The initial database search retrieved 1331 documents according to advanced search tools (Table 2) . Only records from peer-reviewed journals (article and review papers) were included for the analysis. Therefore, books and book chapters, proceedings papers, PhD thesis, research project reports, or industry and government documents were excluded, but can be used for identifying key issues not previously analyzed. After screening for social terms, articles able to move on to the next step were reduced to 830 papers (62.4% of the initial amount). All of them were selected from research criteria number 1, which comprised the reading of article titles, abstracts and keywords. Papers from technical terms have been consulted irregularly. The title analysis applied to each database excluded 338 papers for different reasons: (a) papers were not clearly related to climate change effects on agriculture, land systems nor irrigation (i.e., off-topic papers), (b) papers only focused on technical aspects (i.e., climate change scenarios and projections; land and water uses for mitigation actions), (c) not specific to Europe. In addition, a cross-match of the title analysis was done to identify and remove duplicated papers (204 papers). From 492 papers selected in title analysis, only 288 papers moved to the abstract level of analysis. During the abstract reading, 195 papers were excluded due to the lack of combination of technical and social terms (i.e., papers focused on policy analysis, technical innovations, and mitigation actions). However, some papers have been used to compare European results with global tendencies. Completing the final level of the reviewing process, 93 papers were selected and the research criteria number 2 have been applied. Full-text analysis has been conducted according to the topic: main driving factors of climate change perception and populism from public attitudes and farmers' beliefs. Some limitations of this method must be recognized. On the one hand, obtained results are restricted by the keyword combinations used. On the other hand, interesting papers published after the analyzed period are only referenced in the Discussion section. Finally, using only the two main research databases (Web of Science and Scopus) excluded secondary relevant publications, some of them very interesting from the point of view of regional case studies. 
Public Opinion Services (Eurobarometer)
Eurobarometer is a series of public opinion surveys conducted regularly on behalf of the European Commission since 1973 [46] . Its mission is monitoring the public opinion of member states at European level by using telephone or face-to-face interviews and digital questionnaires. The Eurobarometer program comprises different survey series or instruments, including Special Topic Eurobarometer. These intermittent surveys extensively address a wide variety of topical issues such as agriculture, biotechnology, energy, environment, gender roles, immigration, information society, poverty and social exclusion, public health, or urban traffic, providing results every two to three years. From 178 special surveys published in the last 10 years, those special issues related to climate change, the environment and biodiversity, and agriculture and the Common Agricultural Policy (CAP) have been selected for this study based on the inclusion of "climate change" as topic and/or as part of the respondents' answers. Fifteen opinion surveys have been used for this analysis: seven surveys related to climate change, four surveys related to environment and biodiversity, and four surveys related to agriculture and the CAP ( Table 3 ). The main questions addressed by the surveys are focused on: (1) Public perceptions of the seriousness of climate change, (2) The extent to which the public feel informed about climate change, (3) Public attitudes towards climate change and ways of combating it, and (4) Agriculture-environment nexus to climate change. In this repeated cross-sectional design, data were collected from 2008 to 2017.
In each year, a multi-stage random sample was drawn from approximately 1000 face-to-face interviews per country with individuals aged 15 years and older of the European Union Member States. The basic sample design applied in all states is a multi-stage, random (probability) one. In each country, a number of sampling points was drawn with probability proportional to population size (for a total coverage of the country) and to population density. In order to do so, the sampling points were drawn systematically from each of the "administrative regional units", after stratification by individual unit and type of area. They thus represent the whole territory of the countries surveyed according to the EUROSTAT NUTS II (or equivalent) and according to the distribution of the resident population of the respective nationalities in terms of metropolitan, urban and rural areas. In each of the selected sampling points, a starting address was drawn, at random. Further addresses were selected by standard "random route" procedures, from the initial address. All interviews were conducted face-to-face in people's homes and in the appropriate national language. As far as the data capture is concerned, CAPI (Computer Assisted Personal Interview) was used in those countries where this technique was available. 
EU Research Projects
In combination with Sustainable Development Goals and Circular Economy initiatives, European Commission policy addresses research on topics such as climate action as one of the most challenging problems confronting society [47] . Thematic initiatives focused on the scientific, technical, environmental, economic and social aspects of climate change vulnerability (sensitivity and adaptability) have been developed in recent years [48] . Among them, two research programs stand out when analyzing climate change perception, politics and populism issues: Seventh Framework Programme for Research and Technological Development (FP7) and Joint Programming Initiative (JPI). In the first case, the Community Research and Development Information Service (CORDIS) database has been used to identify and select research projects funded between 2007 and 2013 (and according to this, final reports and main research advances have been already published) that include some type of analysis on climate change perception. A search on farmers and/or public perception has been conducted following data search portal and using search refinement (program: FP7-Environment; subject: climate change and carbon cycle research; and content type: projects). In addition, other subjects such as "agriculture" and "social sciences and humanities" have also been considered without obtaining positive results. Three 3 of 27 research projects have been identified since they include perceptual analysis of climate change (focused on public consultation and debates). A deeper analysis of these projects has not provided sufficiently positive results to be considered more than a complementary research source. In the second case (JPI Climate), 2013 Call for transnational collaborative research projects (topic on societal transformation in the face of climate change) has been analyzed. One of six funded projects has been selected for deepen analysis: European perceptions of climate change: Skepticism, energy preferences and societal information (EPCC, 2014 (EPCC, -2017 . For each selected research project, main deliverables (reports, publications, policy briefs, participation feedback) published on the project website have been analyzed in order to deepen on main obtained highlights.
Results

How Farmers Perceive Climate Change?
Factors influencing farmers' decisions to adapt to climate change variability and potential risks have been analyzed through a large body of literature, identifying a certain level of dependency on climate change stimuli. The vast majority of studies identify a clear awareness of how impacts of climate change are perceived at local scale [49] [50] [51] . In fact, research has tracked trends in public knowledge about and perception of climate change without directly asking for the difference between being aware of the potential risks and impacts of climate change and being aware of the uncertainties surrounding these [52] . According to Withmarsh [53] , policy actors tend to downplay or ignore scientific uncertainty about climate change and reject alternative societal perspectives on the issue. Moreover, climate change information campaigns by governments and environmental groups similarly use the language of certainty and focus on the most dramatic and even apocalyptic scenarios which unchecked climate change could bring [54] . Conversely, some studies show how extreme weather events affect climate risk perceptions [55] , while others deepen on how economic downturns do not uniformly have the widely expected negative effect on support for climate mitigation policies [56] . In most cases, such as the study of Chingala et al. [57] , awareness is in line with meteorological variations but there was a general uncertainty towards a number of climate change related statements [58] . This is particularly obvious in the study of Barnes and Toma [59] , in which a set of questions have been formulated. In one of these questions, the authors ask about the possibility that climate change only impacts negatively in the long term, obtaining high levels of ignorance and lack of information from the respondents. In the study of Gordon et al. [60] , climate change belief and attribution variable revealed that most farmers believed that climate change is occurring. Although in the majority of studies human activities are the causative factor of climate change [61] [62] [63] , in some papers, farmers consider that climate change is caused by natural changes and human activities equally, causing affects regional land-use and water resources [64] .
Perceived Climate-Related Risks and Sensitivity
Farm level operations are limited by various risks directly related to climate change impacts and natural resources changing conditions. One of the main results obtained from the literature is the consensus on the main climate-related observed impact: extreme maximum temperature in summer and extreme minimum temperature in winter. The consequences of both scenarios are also recognized. Extreme maximum temperature in summer can cause a reduction in pollination and effects to productivity. On the opposite, extreme minimum temperature may affect the nighttime plant respiration rates, which can potentially reduce biomass accumulation during the growth stage, and hence the crop yield [65] . In addition, a general perception among the farmers is that the amount of annual rainfall received decreased and ambient temperatures roses over the past two decades [66] . Similar results have been obtained in the work of Galdies et al. [67] in which the main belief of farmers is that warmer conditions are clearly leading to negative climate change impacts. The multiple-mediation models conducted by Haden et al. [68] also indicate how suffering water scarcity in the past motivates farmers' concern for local water availability, and this increases their motivation to fight climate change. For example, a study conducted by Deligios et al. [69] shows how, also in environmental limiting conditions, producers could opt for a significant saving in water supply to the crop in order to maximize and stabilize over seasons the crop yield, to obtain satisfactory yields. This better environmentally-friendly management of water, which combines tradition (social-learning) and innovation (water efficiency technology), can improve the quality of life for future generations and also increase greater public belief that climate change poses a serious threat to both farmers and themselves [70] . However, water scarcity perception and meteorological data on rainfall statistics may differ, causing a false sensation in which farmers will be more worried about the rainfall availability during the main crop-growing season because it is the period in which water is needed, but without knowing the total rainfall received in their area annually [71, 72] . In fact, despite being exposed to similar information, local experiences, and adapting measures, both farmers and the public tend to perceive climate change in different ways due to economic, environmental, cultural, and political implications of climate change are not uniform [73] . Society needs to confront important issues in the near future, in which climate change is ranked below topics such as food security or water-energy nexus [74] . Different reasons motivated this situation: issue fatigue (many discussions without applying clear actions), the impact of the global financial crisis, distrust in scientists and experts, and politicization motivated by skepticism [75] . This last factor has been one of the main topics included in several studies, in which age and education are important determinants of skepticism about climate change [76] , but also differences in values and worldviews [77] , and media-generated controversy [78] . Political ideology (or affiliation), and membership of environmental organization were non-significant predictors of climate change skepticism [79] . However, studies conducted by Häkkinen and Akrami [80] conclude that farmers' skepticism of climate change correlates with lower political participation, taking into account climate change communications regardless of ideological position. This correlation might be motivated by the inclusion of pro-environmentalism values as part of the local government mainstream, for example [81] .
Mitigation and Adaptation Measures
Some measures have been promoted to ensure farmers' adaptation to climate change impacts: Social awareness, investment in new heat-tolerant varieties, crop insurance, and support and protection programs are the main issues driven by farmers [82] . Considering climate change from its anthropogenic nature, the adaptation of agricultural practices was perceived as a collective responsibility shared by scientists and farmers. Consequently, scientists must develop more climate-resilient crops by providing extension services to supply new land and soil management practices [83, 84] , while farmers must consider adaptation measures as a mechanism to provide new food products in line with market trends and social demands [85] . Both responsibilities are based on the belief that climate change was already happening and most adaptation statements are confirmed by end-users, including the use of drought-resistant crops, efficient use of water, a change in cultivation patterns, relocation of crops varieties, and effective use of fertilizers and pesticides [86] . According to Ochieng et al. [87] and Kibue et al. [88] , the type of adaptation can be divided into different issues. Firstly, changing cropping practices (introduction of new varieties, changing planting dates). Secondly, improving farm management practices (limited use of fertilizers/pesticides and efficiency in water supply by investing in innovative farming technologies). Finally, introducing land management measures (soil conservation, tree plantation).
Support for Action, Trust, and Political Issues
Most studies are focused on addressing direct and indirect questions to farmers as a way to indeed on their attitudes about the role and efficiency of local governments when providing different services and support actions related to climate change adaptation. Absence of public supporters working for farmers' interests is perceived as one of the main concerns expressed by the majority of the farmers [89, 90] . Although most farmers are aware of the role of local authorities in providing information about the affection of climate change, they reclaim more details concerning how risks arising from climate change can be reduced [91] . In addition, studies like those conducted by Hobson and Niemeyer [92] call for combining information with political leadership: without which, farmers and individuals are less likely themselves to respond to attempts to adapt to climate change. Engels et al. [93] identified a positive correlation between climate-change skepticism, low social status and old age, but also to political party linked to conservatism. In fact, political and cultural context defines most of the factors involved in climate-change skepticism approaches [94] . According to Hornsey et al. [95] , farmers do not usually follow this rule, and the findings provided by the study of Guy et al. [96] indicate that knowledge and information can play a key role in limiting the impact of political ideologies on farmers' opinions of climate change. However, polarization of political discourses can increase the harshness between opposing opinions, especially in those contexts where there is a clear opposition to change [97] . Sometimes, this rejection to change can be explained by the nexus between rural development and farmers' identity (i.e., by promoting farming practices capable of representing the roles, values, and identity of rural communities), as suggested by Feola et al. [98] . A synthesis of the main issues considered by farmers when explaining their perception on climate change risks and challenges are detailed in Figure 2 . Farmers considered that questions about scientific consensus and political will are positive issues when addressing climate change, while knowledge gaps, skepticism, and meteorological vulnerability are considered main limitations to achieve climate change adaptation. rural development and farmers' identity (i.e., by promoting farming practices capable of representing the roles, values, and identity of rural communities), as suggested by Feola et al. [98] . A synthesis of the main issues considered by farmers when explaining their perception on climate change risks and challenges are detailed in Figure 2 . Farmers considered that questions about scientific consensus and political will are positive issues when addressing climate change, while knowledge gaps, skepticism, and meteorological vulnerability are considered main limitations to achieve climate change adaptation. 
How the Public Perceives Climate Change and Farmers' Role?
The invisibility of the causes that have motivated climate change and the difficulty of predicting or adequately analyzing the impacts of climate change and their dissemination justifies a lack of temporal and geographic comprehension [99] . According to Hagen et al. [100] , although the public largely supports policy action to address climate change, they are contrary to individual tax measures. In order to deepen on these questions, public perceptions have been analyzed by combining Eurobarometer reports and EU research projects.
Climate Change Reports
In-depth analysis of Eurobarometer reports on climate change have been structured in two main questions:
Question 1: climate change as a serious world problem This question is divided in three specific subjects: (1) Concern about climate change as one of the most serious problems at world level, (2) Level of seriousness of global warming / climate change on a scale from 1 to 10, and (3) Socio-demographic variables and social profiles. According to the reports, climate change is currently ranked third (43%) in the list of the most serious world problems (behind poverty, hunger and lack of drinking water, and international terrorism), while ten years ago climate change was ranked second (62%). Despite this decline in relevance, the degree of seriousness (concern) attributed to climate change has increased (from 7.5 in 2008 to 7.7 in 2017), especially since 2015 (Paris Agreement) (Figure 3) . In terms of socio-demographic profile, women are more likely to describe climate change as a serious problem (average score of 7.5 compared to 7.2 amongst men). 
How the Public Perceives Climate Change and Farmers' Role?
Climate Change Reports
Question 1: climate change as a serious world problem This question is divided in three specific subjects: (1) Concern about climate change as one of the most serious problems at world level, (2) Level of seriousness of global warming / climate change on a scale from 1 to 10, and (3) Socio-demographic variables and social profiles. According to the reports, climate change is currently ranked third (43%) in the list of the most serious world problems (behind poverty, hunger and lack of drinking water, and international terrorism), while ten years ago climate change was ranked second (62%). Despite this decline in relevance, the degree of seriousness (concern) attributed to climate change has increased (from 7.5 in 2008 to 7.7 in 2017), especially since 2015 (Paris Agreement) (Figure 3) . In terms of socio-demographic profile, women are more likely to describe climate change as a serious problem (average score of 7.5 compared to 7.2 amongst men). Older citizens are less concerned, with those aged 55 and over giving on average a score of 7.2 compared to 7.4/7.5 amongst younger citizens. Similarly, retired people tended to view the issue less seriously. This result is in line with the Climate change and European marine ecosystem research (CLAMER) project, conducted between 2009 and 2011 with the aim of assessing the publics' perception and knowledge of EU research on climate change impacts. Although the project is focused on marine ecosystems, the public is also asked about general perceptions of major global risks, obtaining an 18% of agree on the consideration of climate change as the most serious problem facing the world. Older citizens are less concerned, with those aged 55 and over giving on average a score of 7.2 compared to 7.4/7.5 amongst younger citizens. Similarly, retired people tended to view the issue less seriously. This result is in line with the Climate change and European marine ecosystem research (CLAMER) project, conducted between 2009 and 2011 with the aim of assessing the publics' perception and knowledge of EU research on climate change impacts. Although the project is focused on marine ecosystems, the public is also asked about general perceptions of major global risks, obtaining an 18% of agree on the consideration of climate change as the most serious problem facing the world. In addition, socio-demographic results indicate that in 2008, more males considered global warming to be a serious problem than women, and those who position themselves at the left end of the political scale. In 2011, those who are aged 20 or over considered climate change as the main challenge for future generations, while those who position themselves at the right-wing of the political scale and retired were not aware that climate change was a problem. In 2015 and 2017, data shows how those who finished education and are aged between 20 and 54 years old are more aware of climate change risk, and those who have taken personal action to fight climate change.
Question 2: Responsibility and action This question is focused on asking if enough is done to fight climate change. An assessment of who the general public think is responsible for tackling climate change is conducted. Respondents were asked who they thought was responsible for tackling climate change, choosing as many responses as they wished from a list of options presented to them 4 . Since 2009, respondents are recognizing a change of tendency in giving responsibility for action to climate change (Figure 4 ). In the last ten years, responsibility has decreased for all agents but especially for regional and local authorities, and the public. Their relevance, in line with environmental groups, who have also received a low level of responsibility, may suggest (1) how climate change claims for an institutional action (co-led by the European Union and national governments), and (2) how the public put value in those actions carried out locally (for example, through the action promoted by environmental groups in recent years) as a way to check if those institutional policies promoted to deal with climate change are appropriate and efficient or not. Meanwhile, the temporary evolution of the survey also highlights how one in five respondents consider that responsibility for tackling climate change lies with all of the actors listed (although during the years 2011 and 2013 the percentage was significantly lower, 10% in 2011 and 16% in 2013). Moreover, respondents recognize that fighting climate change will only be effective if all countries of the world act together. 4 The European Union; National Governments; Regional and local authorities; Corporations and industry; Environmental Groups; Citizens (the public); All of them. In addition, socio-demographic results indicate that in 2008, more males considered global warming to be a serious problem than women, and those who position themselves at the left end of the political scale. In 2011, those who are aged 20 or over considered climate change as the main challenge for future generations, while those who position themselves at the right-wing of the political scale and retired were not aware that climate change was a problem. In 2015 and 2017, data shows how those who finished education and are aged between 20 and 54 years old are more aware of climate change risk, and those who have taken personal action to fight climate change.
Question 2: Responsibility and action This question is focused on asking if enough is done to fight climate change. An assessment of who the general public think is responsible for tackling climate change is conducted. Respondents were asked who they thought was responsible for tackling climate change, choosing as many responses as they wished from a list of options presented to them 4 . Since 2009, respondents are recognizing a change of tendency in giving responsibility for action to climate change (Figure 4 ). In the last ten years, responsibility has decreased for all agents but especially for regional and local authorities, and the public. Their relevance, in line with environmental groups, who have also received a low level of responsibility, may suggest (1) how climate change claims for an institutional action (co-led by the European Union and national governments), and (2) how the public put value in those actions carried out locally (for example, through the action promoted by environmental groups in recent years) as a way to check if those institutional policies promoted to deal with climate change are appropriate and efficient or not. Meanwhile, the temporary evolution of the survey also highlights how one in five respondents consider that responsibility for tackling climate change lies with all of the actors listed 4 The European Union; National Governments; Regional and local authorities; Corporations and industry; Environmental Groups; Citizens (the public); All of them. 
Environment and Agriculture Reports
Questions about how environmental and agricultural issues are in line with climate change concerns have been selected. Four reports focused on environmental issues include questions in which climate change is considered. Two main questions have also been selected: Question 1: General associations with the environment This question aims to identify the first association (from a list of predefined topics) with the term "environment". Respondents associate environmental pollution in towns and cities to climate change. Consequently, concern associated to environmental and climate change nexus has clearly increased in the last ten years: from 19% (2008) to 51% (2017). Furthermore, two of the main attributes traditionally associated to the environment were green landscapes and environmental protection, without receiving negative connotations.
Question 2: Main environmental concerns The focus of this question was directly focused on identifying which type of environmental concerns 5 are more recognized by society. On the previous question respondents consider that climate change is associated with the concept of environment, and therefore, it is not surprising that climate change is considered one of the main concerns among Europeans (57% in 2008 and 51% in 2017, but only 34% in 2011) mentioning it among their top five environmental concerns. Around two in five respondents also mention water and air pollution, and human disasters.
In addition, four Eurobarometer reports on agriculture and the CAP have also been considered. All of them include a special section (Section 4) focused on agriculture and climate change nexus. In this section, two main questions have been formulated. Question 1: Helping farmers to fight climate change A vast majority of respondents support the new objectives for agriculture and rural development included in the last reforms of the CAP, including the preservation of the countryside as a landscaping value and the conviction that farmers should receive support to face the consequences 5 The 2015 report is focused on biodiversity and the question about environmental concerns has not been included. 
Question 2: Main environmental concerns The focus of this question was directly focused on identifying which type of environmental concerns 5 are more recognized by society. On the previous question respondents consider that climate change is associated with the concept of environment, and therefore, it is not surprising that climate change is considered one of the main concerns among Europeans (57% in 2008 and 51% in 2017, but only 34% in 2011) mentioning it among their top five environmental concerns. Around two in five respondents also mention water and air pollution, and human disasters. 5 The 2015 report is focused on biodiversity and the question about environmental concerns has not been included. In addition, four Eurobarometer reports on agriculture and the CAP have also been considered. All of them include a special section (Section 4) focused on agriculture and climate change nexus. In this section, two main questions have been formulated. Question 1: Helping farmers to fight climate change A vast majority of respondents support the new objectives for agriculture and rural development included in the last reforms of the CAP, including the preservation of the countryside as a landscaping value and the conviction that farmers should receive support to face the consequences of climate change. In 2010 and 2014 reports, this percentage was around 80% or more, while in 2016 and 2018 reports has decreased to 50%. In 2016 report, the respondents with a strong political view, are more likely to think the benefit agriculture and rural landscape provide is contributing to fight climate change (75%) than those with a low political view (66%).
Question 2: Agriculture contribution in fighting climate change About half of respondents (46% in 2010) and more than two-thirds of respondents (68% in 2016) positively consider the proactive attitude of farmers in fighting climate change. However, current sustainable practices and adaptation measures promoted by farmers are not sufficient, and further action should be considered, including the option to change the way in which farmers work (82% in 2014). This claim for a greater involvement of farmers in fighting climate change (77% in 2014 and 65% in 2018) also aims to deal with those risks and impacts magnified by climate change and directly suffered by farmers. The results also suggest that almost one in three respondents in 2018 are ready to pay 10% more for agricultural products if these products have been produced under sustainable and climate change-limiting measures. Although this percentage has been decreased over time (58% in 2010), the current result is in line with one of the transformative strategies proposed by the Impacts and risks rom high-end scenarios: Strategies for innovative solutions (IMPRESSIONS) project. This strategy was based on the promotion of climate friendly intensive agricultural practices in order to open its product to a more demanding but also more economically valuable food market. Such support is remarkable, considering that almost two thirds (61% in 2010) of the respondents considered that agriculture is not one of the major causes of climate change but half of respondents (50% in 2018) consider tackling climate change should be the main responsibility of farmers, as well as the main objective for agricultural and rural policy.
Research Projects
Results from Eurobarometer reports have been contrasted with specific results obtained from selected EU research projects. Those projects selected from FP7 Environment program have included specific issues related to climate changes as promotion of action campaigns, identification of major risks, or asking for public strategies in order to address climate change. The Action on climate change through engagement, network and tools (ACCENT) project, for example, aimed to increase public mobilization when addressing climate change actions by ensuring the exchange and dissemination of good practices. One of the main dissemination activities was "The I Do campaign" as a mechanism for communicating the science of climate change in Europe. Accordingly, the messages clearly communicated were: (1) Climate change is happening and the effects are long-term; (2) Adaptation actions will mitigate climate change causes; and (3) There are risks to the "do-nothing" option. The study confirmed that people consider climate change as a serious problem that requires urgent actions (coinciding with what was expressed in the Eurobarometer reports on agriculture and environment). The public considers that the media (radio, TV and newspapers), movies and books pay little attention to global warming, and they would like more information on the global warming impacts on human health, and on what they can do to reduce global warming. Another important point is how information on climate change is presented: messages are intermittent, confused, alarmist and contradictory. Therefore, people have difficulty understanding an issue and making decisions. In fact, the information-action nexus is considered one of the main concerns when asking for climate change. According to this, the EPCC project aimed to identify the structure of climate change perception in different European countries Question 1: Images of climate change Perception of climate change is mostly focused on the nature of the image associated with natural and anthropogenic impacts. Respondents considered that weather changes, including the weather becoming wetter, hotter, or simply more extreme and unpredictable, are the best form to be aware of the consequences of climate change.
Question 2: Climate change beliefs This question includes three main topics: beliefs, feelings, and salvation. Beliefs about the level of awareness and main natural and anthropogenic causes of climate change are analyzed to measure trend skepticism. In order to achieve this goal, the project asked respondents whether they think climate change was happening or not. In all four countries, a majority of respondents (83-92%) considered that the world's climate is changing, and this alteration is motivated and caused at least partly by human activity (83-91%). However, this majority tends to differ according to the level of human responsibility in addressing climate change impacts. For example, about one in three and one-half of the respondents (34-55%) considered human activity as the main or the exclusive cause of climate change, while a similar percentage (34-57%) considered that climate change is caused by the combination of natural processes and human activities. Psychological distance of climate change (as understood as feelings towards climate change) has been analyzed and a majority in all four countries (60-61%) consider that the effects of climate change are already identified and perceived by the whole society depending on space and time. On the contrary, only 2-5% of the respondents answered that they would start feeling the effects of climate change in the next 100 years or beyond. Finally, respondents are asked about the role of science in providing solutions to address climate change impacts. This question is in line with those technical approaches in which science, innovation and technology are conceived to fight complex environmental problems, such as climate change. The obtained results in France and Germany show how people were skeptical that science and technology would eventually solve their problems with climate change (46% and 38% respectively). The situation is inverse in Norway and UK, in which more than half of the respondents (56%) and four in ten of the respondents (40%) respectively trust in technological advances and innovation to fight climate change. A synthesis of the main issues considered by farmers when explaining their perception on climate change risks and challenges are detailed in Figure 5 . The public considered that questions about scientific prestige and political agreements are positive issues when addressing climate change, while uncertainty from experts, skepticism and short-term solutions, and populism are limiting the adaptation to climate change scenarios. 6 National analysis about the socio-political profile of each country provides two main key issues. On the one hand, France and Germany counts with a national government which develops and applies adaptation policies at regional level; NGO and civil society organization are represented in state consultative bodies for discussing measures to mitigate climate change; and very small fringe of scientists who deny climate change. In the opposite site, Norway and France present a cognitive dissonance: for example, Norway seeks a climate-friendly image at home and abroad, while being unable to curb its domestic emissions and maintaining fossil fuel exports at relatively high levels. In UK, political sector has a history of framing nuclear power as a solution to climate change, while public perception research identifies a consistent preference for renewable energy.
Land 
Discussion
Are the farmers aware of climate change and the associated risks? What are the factors that influence this awareness and farmers' perceptions? How will they adapt? Is the public aware of the climate risk faced by farmers? Is climate change one of the main environmental concerns cited by the public? How the public perceives farmers' role in fighting climate change? Some of these questions have been addressed in the previous sections by confronting public and farmers' attitudes and climate change perception. According to Torabi et al. [101] , awareness occurs as both the public and farmers learn through their social networks (including friends, family, and neighbors) but also from personal experience. However, questions about the role of the media and its ability to generate opinion and promote debate that will be subsequently incorporated into the speeches of both the public and farmers are also relevant although they are not included in the literature, opinion surveys or research projects duly analyzed. In fact, both farmers and the public are indirectly aware of the role played by the media through opinion and blog sections or science-based editorials [102] . Research conducted by Gavin and Marshall [103] suggests that trust in entities that are working to address climate change is associated with support for climate change policy, while trust in private services (i.e., industry) and the media historically opposed to action on climate change is associated with skepticism and inaction to address climate change impacts. The question posed by this duality is how to address climate change perception by considering technical, political and societal changes and media interests.
Ahead of the global climate conference COP24, the European Investment Bank launched a firstof-its-kind climate survey, in partnership with the global public opinion company YouGov, to find out how 25,000 citizens feel towards climate change in the European Union, the United States and China. First key findings show the public sentiment towards climate change in the European Union. These highlight a geographical disparity between the North and the South. Southern Europeans are particularly concerned about the impacts of climate change and see it much more as an immediate threat. They also believe it is mostly caused by human activities. On the contrary, northern Europeans are less worried about climate change and less convinced of the impact of human activities. Although the survey does not provide sociodemographic profiles of the respondents, uncertainty, coupled with skepticism, is identified as a common finding when asking about sentiments on climate change. Our 
Ahead of the global climate conference COP24, the European Investment Bank launched a first-of-its-kind climate survey, in partnership with the global public opinion company YouGov, to find out how 25,000 citizens feel towards climate change in the European Union, the United States and China. First key findings show the public sentiment towards climate change in the European Union. These highlight a geographical disparity between the North and the South. Southern Europeans are particularly concerned about the impacts of climate change and see it much more as an immediate threat. They also believe it is mostly caused by human activities. On the contrary, northern Europeans are less worried about climate change and less convinced of the impact of human activities. Although the survey does not provide sociodemographic profiles of the respondents, uncertainty, coupled with skepticism, is identified as a common finding when asking about sentiments on climate change. Our analysis is in line with this statement as climate change has a domino effect on both farmers and the public, often starting with a concerned sentiment towards direct or indirect impacts on environmental, agricultural, economic and social domains [104, 105] . The survey also reflects how experiencing physical manifestations of climate change at regional scale contribute to farmers' adaptation, while scientific uncertainties and political incomprehension limit the social concern and the need to act [106] . Our analysis from Eurobarometer and research projects have also proved that personal experience of climate change is interdependent with the belief that climate change is happening. What is noticeable from this result is that the greater the years of farmers' farming experiences the greater the percentage rate of their climate change awareness. This contrasts with the attitude of the public according to the Eurobarometer reports, in which climate change generates fatigue in older generations while brings back the consciousness of the youngest and drives adaptation measures. However, one of the main limitations of both sources is that they are unable to deepen into why society and farmers are aware and are concerned about climate change, focusing merely on statements or denials of specific postulates and perceived ambiguity [107] .
An interesting exercise to overcome this limitation is to compare farmers and the public perceptions about which issues can be positively or negatively considered when addressing climate change. Both farmers and the public coincide in highlighting scientific consensus and prestige as key strengths to fighting climate change, although farmers also emphasize the role of technology (technosalvation) and the public accentuates the role of the popular mandate. However, a major challenge for raising awareness of climate change and motivating active adaptation measures is the dissemination of scientific information in terms that are understandable to the layman: that is, anyone without scientific training, including many decision makers [108] . Moreover, both social groups also agree to identify knowledge gaps or scientific uncertainty from experts, and political incomprehension as main weaknesses, even though farmers insist on the role of the media and the public urges to put attention to climate extreme events in order to understand climate change challenges. Although political incomprehension is considered a weakness by farmers and the public, both of them trust in political will as the most effective way to reach agreements between confronted interests. Nonetheless, both farmers and the public differ in how they press politicians to encourage climate change corrective actions. On the one hand, farmers put the focus on previous experience in managing climate change risks as a mechanism to persuade politicians about best adaptation measures. Contrarily, the public aims to promote individual and societal responsibilities by taking advantage of local knowledge and social-learning approaches. In fact, both strategies are unequivocally promoted by farmers and the public as mechanisms to face skepticism, reduce meteorological risks and to overcome short-term solutions.
Adaptation can be constrained not only by technical difficulties or scientific disagreements, but also for the absence of political will and consensus, opposed cultural factors, lack of governance, confronted strategies, debated worldviews, discussed norms or incomprehensible behaviors. Among all these limiting factors, both farmers and the public coincide in highlighting how climate change has become a political contrivance [109, 110] . According to Wolf et al. [111] social and cultural values on climate change adaptation can play a key role when analyzing the perception of risk, what type of action could be addressed according to usefulness, or how vulnerability and resilience would be included in the management of natural and human activities. Consequently, a significant need to develop innovative methods able to increase social-learning and promote comprehensible climate information in line with farmers and the public attitudes and demands is needed [112] . For example, if national policies support climate change measures duly implemented by farmers based on their local knowledge and experience as a bottom-up approach, their adaptation capacity will increase and their activity will be less vulnerable to climate change effects [113] [114] [115] . Moreover, the promotion of policy game decision support mechanisms could play an extremely significant role in instigating policy action to support the implementation of adaptation measures by the public, bridging the familiarity gap with stories and metaphors, as demonstrated in Onencan and Van de Walle research [116] . Another method for awareness-raising is the Climate Twins approach, duly applied in urban context in order to illustrate the amplitude and celerity of climate change but also in rural context to determine climate change impacts on agriculture and their associated adaptation options [117] . In both contexts, this method could be used as a communication tool to raise the population's awareness about the expected impacts of climate change. Likewise, adaptive capacity can be limited by the inconsistency between meteorological records and communication of public and farmers' observations and perceptions [118] . In fact, the perception of both farmers and the public is separately formulated from scientists: whereas scientists make highly global assessments by considering few common variables applied to specific case studies in order to extrapolate conclusions to other places, farmers and the public perceive climatic trends based on their assessment of the frequency and intensity of climate data at local scale. However, the public tends to put attention to climatic data obtained by scientists more than focus their attention to farmers' experience.
Climate change adaptation and mitigation measures are in line with the terms 'responsibility' and 'action'. The results obtained from the Eurobarometer analysis show how although so many people are concerned about climate change, environmental issues, food security, and sustainability, more of them not doing what is necessary to address these challenges. Some observers suggest that this is motivated by a climate change denier-believer debate in which politics could defend skepticism as a mechanism to reject climate science [119] . In a number of societies, views about climate change divide sharply along partisan lines. As it can be extracted from the EPCC project, in different economically advanced nations, such as France, Germany and the UK, those on the political left are significantly more likely than those on the right to view climate change as a major threat. Gifford [120] and Lacroix and Gifford [121] suggest that politicians tend to use different psychological barriers as factors able to limit climate change behavior change (ensuring populism). Four of these barriers can be applied when analyzing farmers and public climate change perception: (1) Ignorance (not knowing that a problem exists and/or not knowing what to do once one becomes aware of the problem); (2) Undervaluing future risks (spatial discounting of environmental problems); (3) Perceived behavioral control and self-efficacy (people do not act because their actions will not have much impact), and (4) Technosalvation (support geoengineering as a tool in the struggle against further global warming). According to our analysis, the public tends to include the first two barriers when they want to justify their inaction and the politicians' role, while the second two are justified by farmers in order to be more resilient at local level and pressure the politicians to adopt actions to redress the effects of climate change on agriculture.
Conclusions
Climate change is more complex than any other environmental problem. Agricultural practices are exposed to multiple, simultaneous and interconnected ecological, economic and social pressures motivated by climate change. According to this, agriculture is also growing in prominence within the political agendas of national and international agencies, in which debates about how to feed a growing global population under increasing constraints of water and land resources scarcity and climate change impacts are frequent. Information about climate change is disseminated using different platforms and formats, from technical issues and reports to research projects, and from survey opinions to the media. However, information is unlikely to be clearly assimilated because public and farmers' perception is not neutral: while the evidence for anthropogenic climate change grows stronger, uncertainty remains on the social, economic, moral and political aspects of climate change.
Climate change is not viewed as a distant threat. Across the literature review and surveys, more attention has been paid to meteorological data and modelling, climate change impacts, and adaptation and risk assessment, but relatively little attention has been devoted to the perception and awareness of farmers and the public when adapting to climate change. What is apparent is the gap between politicians' discourses, scientists' analysis, farmers' awareness, and public' beliefs of climate change. For example, differences among farmers and public perceptions were noted. Uncertainty, coupled with skepticism, the media, and political will, are common findings when asking to farmers and the public for the main weaknesses in adaptation to climate change. However, scientific consensus, meteorological data and projections, barriers to adaptation, and the positive role of technology (nicknamed "technosalvation" for its ability to cope with climate change risks) are subjects in which both differ. This is partly explained by the fact that (1) confronting climate change will require significant changes in the public and farmers' lifestyles, and (2) views about climate change break sharply along partisan, gender and generational lines. Both issues could be merge if local knowledge is integrated into climate change policies and actions as a mechanism to increase legitimacy of the decision-making process, especially when evaluating farmers and the public perception. On one hand, it helps to give policy more consistency and steadiness into agricultural practices that attempt to bring about reshaping cropping calendars or fighting rainfall variability at local levels. On the other hand, it promotes public comprehension about farmers' role and attitudes towards climate change adaptation. This may demand that adaptation interventions search for solutions together with farmers and public rather than prescribing solutions misunderstood by the public.
Examining the perceived importance of climate change impacts and differences in knowledgebase among farmers will help researchers, politicians, and policy makers delineate effective measures and mechanisms, which could ultimately reveal new and potentially beneficial insights into farmers' attitude changes. Much of the current research depends on (1) how farmers perceive climate change impacts and how they face the challenges in order to ensure its activity, and (2) how the public value the role of the farmer in addressing climate change. However, both approaches are rarely linked in a direct way, and there is no clear feedback between farmers and public actions. Future research needs to put a greater focus on how the public and farmers perceive climate change through a joint analysis, taking advantage of some of the tools and approaches provided in the literature in which confronted values, behaviors and attitudes about climate change include real-world viewpoints (local experience and knowledge) and scientific results (meteorological data and projections). In order to succeed in this task, it would be useful to support cross-cultural research in anthropology, sociology, geography, and other fields on the issue of climate change to deepen understanding contextual (scientific) and cultural (social-learning) factors that influence individual and group attitudinal and behavioral outcomes.
